Multiple sclerosis (MS) is the second most common cause of dis ability among nervous system diseases. This disease causes reduced quality of life of patients and those caring for them. Quality of life (QoL) measures consist of at least three broad domains: physical, mental and social. In the field of medicine, researchers have often used the concept of health-related quality of life, which specifically focuses on the impact of an illness and/or treatment on patients' perception of their status of health and on subjective well-being or satisfaction with life. Subjective factors of QoL in MS patients include perception of symptoms, level of fitness, self-image, satisfaction with fami ly life, work, the economic situation, interaction with other people, social support and life in general. Objective factors include the clinical picture of disease, social status, social and living conditions and the number and intensity of social contacts. While many generic and specific questionnaires have been developed to assess QoL in patients with MS, including general fatigue, there is a lack of specific questionnaires assessing QoL of caregivers. In this paper, a review of selected studies on QoL and caregiver burden in MS and a summary of the most popular questionnaires measuring burden and QoL are presented. Special attention is paid to the first questionnaire specific for QoL of carers of persons with MS, CAREQOL-MS by Benito-León et al.
Introduction
Multiple sclerosis (MS) is the second most common cause of disability among nervous system diseases, next to stroke and before Parkinson's disease. The Polish statistical yearbook issued in 2006 shows that in 2004 in Poland there were 96,700 MS patients, of whom twothirds (64,300) were persons with disability [1] . This disease is the cause of reduced quality of life of patients and those caring for them. While many generic and specific questionnaires have been developed to assess quality of life in patients with MS, including general fatigue, specific questionnaires assessing quality of life of caregivers are lacking.
Quality of life in multiple sclerosis
Quality of life (QoL) measures consist of at least three broad domains: physical, mental and social. In the field of medicine, researchers have often used the concept of health-related quality of life, which specifically focuses on the impact of an illness and/or treatment on patients' perception of their status of health and on subjective well-being or satisfaction with life [2] . QoL is considered to be suitable for the outcome measure of a new treatment and rehabilitation [3] . Subjective factors of QoL in MS patients include perception of symptoms, level of fitness, self-image, satisfaction with family life, work, the economic situation, interaction with other people, social support and life in general. Objective factors of QoL include the clinical picture of disease, social status, social and living conditions and the number and intensity of social contacts. The scales used to assess the QoL in MS include either subjective or objective indicators, or both, and can be divided into universal (general, generic) and specific for the disease (disease-oriented) [2, 3] . In our review of QoL measures, we included, as well as questionnaires generic and specific for MS, evaluation of cognitive functions and depression, global fatigue, evaluation of functional state, and QoL in visual disturbances in MS, to assess the role of comorbidity [3] . The first author in his review article in 2005 stated that assessment of quality of life was useful for evaluating the results of rehabilitation in MS [4] .
Benedict et al. [5] stated in 2005 that health-related QoL (HRQoL) was poor in MS but the clinical precipitants of the problem were not well understood. They measured HRQoL (MS Quality of Life-54) and vocational status in 120 MS patients and concluded that selfreported HRQoL indices were most strongly predicted by measures of depression, whereas vocational status is predicted primarily by objective measures of cognitive function.
Benito-León et al. [6] stated in 2002 that worse cognitive functioning and higher depressive and anxiety symptoms score were associated with lower HRQoL in MS [6] . Many authors have proved that depression can lower HRQoL in MS [7] .
Cella et al. [8] developed a quality of life instrument for use with people with MS, called the Functional As sessment of Multiple Sclerosis (FAMS). Fischer et al. [9] compared the MSQLI (Multiple Sclerosis Qua lity of Life Inventory) with two other MS-specific HRQoL measures -MS Quality of Life-54 (QOL-54) and FAMS -and discussed key issues to consider in selecting an HRQoL instrument for a collaborative database [9] .
Isaksson et al. [10] concluded that a self-reported impairment checklist and SF-36 proved to be valuable complements to the well-established Expanded Disability Status Scale (EDSS) in describing the diverse symptoms of MS. Measuring both HRQoL and subjective wellbeing provides valuable knowledge about the consequences of MS. Kurtzke's EDSS is still a widely used method of quantifying ambulation in MS [11] . Lobetanz et al. [12] after assessment of 504 patients stated that disability status, fatigue and reduced sleep quality had an impact mainly on physical domains of QoL. Miller and Dishon assessed the HRQoL of 215 MS outpatients using the MSQOL-54 and Fatigue Severity Scale (FSS), and that of 172 healthy controls, using the SF-36 (a subset of MSQOL-54). They concluded that multiple attributes, including disability, genna stwardnienie rozsiane i ich opiekunów. Szczególn¹ uwagê zwrócono na pierwsz¹ skalê specyficzn¹ dla oceny jakooeci ¿ycia opiekunów osób chorych na stwardnienie rozsiane -CAREQOL-MS, skonstruowan¹ przez Benito-Leóna i wsp.
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der and employment status, affected QoL. The relationship between QoL and disability is complex, displaying non-linearity and interacting with patient characteristics [13] . Dworzañska et al. [14] stated that fatigue was associated with reduced QoL in MS. Mitchel et al. stated that traditional medical models of impairment and disability were an incomplete summary of disease burden. QoL can be thought of as the sum of all sources of satisfaction (including anticipated sources) minus all threats (including anticipated threats). Many psychosocial factors, including coping, mood, self-efficacy, and perceived support, influence the QoL of patients with MS more than biological variables such as weakness or extent of magnetic resonance imaging (MRI) lesions. Subjective (self-report) HRQoL measures may serve to alert clinicians to areas that would otherwise be overlooked. Studies of new interventions should include an assessment of HRQoL, not just impairment or disability alone [15] .
Mowry et al. [16] performed a cross-sectional baseline analysis of 507 patients with MS in a prospective cohort study and concluded that aspects of HRQoL in MS were associated with MRI evidence of white matter lesions and brain atrophy.
Twork et al. [17] sent a questionnaire containing Multiple Sclerosis Quality of Life (MSQOL-54) and an assessment of self-reported disability status analogous to the EDSS to 7305 MS patients, and finally 3157 pa tients participated in the study. Patients were allocated to three groups according to disability status. Regarding the physical health composite and the mental health composite as well as most MSQOL-54 subscales, the differences between EDSS 4.5-6.5 and EDSS > or = 7 were clearly smaller than the differences between EDSS < or = 4 and EDSS 4.5-6.5. These findings indicate a non-linear relationship between disability status and HRQoL in MS. The EDSS does not seem to be interval-scaled as is commonly assumed. Consequently, an absolute increase in EDSS does not seem to be a suitable outcome variable in MS studies [17] .
Visschedijk et al. [18] collected for over a 5-year period data on HRQoL (Medical Outcomes Study Short Form-36 Health Survey) and disability status (EDSS) from a heterogeneous group of 81 Dutch-speaking patients with MS. They concluded that a patient's subjectively perceived health-related quality of life might not be only a clinically and psychosocially meaningful outcome per se but might also be a predictor of objective outcomes such as change in disability status over a substantial period of time.
Vickrey et al. [19] evaluated the relative contributions of generic and disease-targeted measures to the assessment of HRQoL in MS. They administered a generic HRQoL measure, Short Form-36 (SF-36), three disease-targeted supplemental scales to the SF-36, and two disease-targeted HRQoL instruments to 171 adults with MS. The disease-targeted scales provided unique information not captured by the generic measure. The authors concluded that if a generic measure of HRQoL is desirable for a given study of MS, additional information will be gained by supplementing that measure with selected scales [19] .
Gold et al. [20] developed a new questionnairethe Hamburg Quality of Life Questionnaire in Multiple Sclerosis (HAQUAMS). Hobart et al. [21] developed the Multiple Sclerosis Impact Scale (MSIS-29) -a new patient-based outcome measure in MS. JamrozWioeniewska et al. [22] adapted and validated the Polish version of MSIS-29.
In our two reports published in 2008 and 2010, we stated that the Visual Function Questionnaire (VFQ-25) was a valuable tool for investigation of the effect of visual disturbances on QoL in MS patients [23, 24] .
Burden and quality of life of caregivers
There are many different definitions of caregiver burden in the literature. This term is frequently used as a synonym of caregiver strain or stress. Pearlin et al. [25] described burden as the impact that care has on mental and physical health, on family relations, on work activity and the financial situation of a caregiver. The care is usually provided by a close family member, often a spouse or a child, usually a daughter who lives with the patient. Carers provide assistance with basic personal hygiene and daily activities, provide emotional support, arrange for medical services and social assistance. As a result, they may experience high levels of chronic stress that can lead to deterioration of the carers' health status, social life and well-being.
Caring for MS patients, as has been shown in the literature, may negatively impact several objective and subjective aspects of a caregiver's life, such as physical and emotional health, morale, work life, finances, social mobility, interpersonal relationships and sexual life. Studies on psychological consequences of caregiving reported that the perceived caregiver burden is significantly correlated with higher risk for depression, anxiety and lower QoL for caregivers [26] .
The severity of burden perceived by carers depends on a variety of factors, from the side of both caregivers and patients. They may be summarized as follows: (1) fac tors from a patient's side: low functional status, the presence of depression, the presence of behavioral and cognitive disturbances, being male, older age; (2) factors from a caregiver's side: older age, being female, not being employed, being the care receiver's daughter-inlaw, amount of surveillance time, the presence of depression, the presence of disability, sense of coherence, and non-informal social support of the caregiver [27] [28] [29] [30] [31] .
There is an abundance of research on negative consequences of the caregiving role. It is worth highlighting, however, that caregivers not only perceive burden, but also may experience positive emotions such as satisfaction, pride, gratification and feeling closer to their partners [32] . Nevertheless, studies about negative conse quences still account for the majority of research on informal caregiving.
Buhse [33] wrote that family members of people with MS often became caregivers, adding to the demands and challenges of family life. As the disease progresses, the capacity for self-care may decrease, and the individual may require temporary or continual daily assistance. However, the daily assistance that family members provide to a disabled spouse, parent, partner, or child can take a physical and economic toll on the caregiver, causing long-term caregiver burden and a higher risk of depression and thus in the author's opinion early recognition of burden is important in determining appropriate interventions.
In Akkuş's [34] study, 49 caregivers of persons with MS were assessed using the Zarit Caregiver Burden Interview (ZCBI). Most of the caregivers (63.3%) were female and patients' spouses (55%). The majority of them were involved in bathing (59%) and dressing (55%) activities. A significant correlation was found between the ZCBI score and dimensions of the Psychological and the Social Needs Scale (hopelessness, conflict in decision making, leisure activity deficit and social isolation). The following variables were associated with an increase of the ZCBI scores: insufficient income, unemployment, presence of chronic disease, financial problems, difficulties in maintaining responsibilities, caregiver responsibilities involving dressing and positioning of the patient.
In a recent report by Argyriou et al. [35] , a sample of 22 male and 13 female primary caregivers (mean age, 47 years) and an equal number of patients with MS were described. Caregivers experienced a higher degree of anxiety than depression. Highly educated caregivers were more prone to increased levels of anxiety and depression than poorly educated subjects. The authors concluded that the caregivers were psychologically burdened to a significant degree that consequently deteriorated their QoL. In another report, Argyriou et al. [36] described deterioration of quality of sleep in the same study group using the Pittsburgh Sleep Quality Index (PSQI). PSQI scoring demonstrated that 54% of caregivers had poor sleep quality. The mean value of caregivers in the PSQI was 6.0 ± 2.8 (range, 2-12), while controls scored significantly lower (1.5 ± 0.8; p < 0.001). Poor quality of sleep was significantly correlated with increased levels of anxiety (r = 0.392; p = 0.02) and depression (r = 0.424; p = 0.01). Among the PSQI components, sleep duration and sleep latency were the most influenced by the degree of emotional distress. The authors concluded that a significant proportion of primary caregivers of MS patients experience poor sleep quality, which in turn may negatively impact their QoL.
Aronson [37] conducted a large survey of persons with MS and their caregivers in Ontario, Canada using self-completed mailed questionnaires. The study objectives included describing satisfaction with QoL and determining relationships between QoL as a whole and several factors, such as demographic characteristics and measures of physical disability of the patients. Among 697 respondents with MS, 70% were women, and 75% were married, with a mean age of 48 years. While 24% experienced no mobility restrictions, the majority required some type of aid or a wheelchair for getting around. Health received the lowest satisfaction rating among the six components of QoL, while finances received a relatively low satisfaction rating from the 345 ca regivers. Less satisfaction with several QoL components was evident for those with MS compared with the disabled in the Canadian general population, and for caregivers compared with the able-bodied general population. Poorer QoL as a whole among those with MS was associated with unemployment, MS symptoms of moderate or worse, fatigue, mobility limitations on stairs, and a disease course other than stable, and was most strongly related to interference by MS in social activities. Among caregivers, poorer QoL was associated with being a spouse, longer duration of caregiving, and moderate or worse MS symptoms in the care recipient, and most strongly related to a care recipient's current MS disease course of other than stable. The author stated that through an understanding of the satisfaction with QoL of persons with MS and caregivers, and the rela-tionships with other key factors, autonomy and home care might be supported and prolonged, while preventing unnecessary institutionalization [37] .
Buchanan et al. [29] collected data from a national survey of informal caregivers and analyzed characteri stics associated with burden among male caregivers. Greater burden among caregivers was associated with significantly more hours per week providing assistance (p = 0.009) and significantly greater restriction on the caregiver's ability to perform daily activities (p < 0.001) due to assisting the person with MS. They found a strong association between the perception of burden and the mental health status of the caregivers (p < 0.001). The authors concluded that those findings highlighted the strong association of caregiver burden and the Mental Component Summary of the SF-8, which may indicate that reducing burden can improve the mental health of the caregivers. They also stated that health professionals treating either male caregivers or people with MS should be sensitive to the impact that providing assistance has on the mental health of informal caregivers.
Finlayson and Cho [38] presented a descriptive profile of caregivers of older adults with MS and the assistance they provided. The purpose of their telephone interview was to compare 302 spousal and non-spousal caregivers of older adults with MS, and to characterize the nature and extent of assistance they provided, as well as the challenges they experienced in the course of their caregiving role. Spousal and non-spousal caregivers differed in age, sex, location of residence, and employment status. Spousal caregivers assisted with more activities, although non-spousal caregivers provided equivalent caregiving time. Twenty percent of caregivers spent more than 3.5 hours per day caregiving. Caregiving time was influenced by cognitive and ADL (activities of daily living) status of the person with MS, and the number of caregiving activities performed. Challenges reported by caregivers in both groups were similar. The authors concluded that both spousal and non-spousal caregivers of older adults with MS provided substantial assistance, and experienced many challenges. Rehabilitation professionals need to be aware of the diversity of caregivers and the assistance they provide to facilitate appropriate support and resources.
Jaracz et al. [39] evaluated 210 MS patients (150 women) aged between 21 and 59 years. They stated that MS influenced QoL but to a greater extent in the phy sical than the psychological domain. The role of social support measured by the Social Provisions Scale (SPS) in QoL was generally positive but its protective function might be weakened when interacting with other factors. Depression was found to be the main predictor of QoL when adjusted for other factors. Thus, treatment of mood disturbances might significantly improve QoL in MS patients.
Khan et al. [27] made a cross-sectional survey of 62 informal caregivers and 101 participants with confirmed MS and quantified physical and cognitive disability. The mean caregiver age was 54 years (range, 37-62). The mean caregiver strain score according to the Caregiver Strain Index was 5.63 (standard deviation, 3.63) (total score, 0-13). Forty-two percent of caregivers reported strain for items such as emotional adjustments, demands on time, change in personal plan and disrupted sleep. Caregiver burden was higher in those caring for the more severely affected persons with MS, especially those with higher depression, anxiety and stress levels. The caregiver strain correlated with a lower QoL both in the persons with MS and their caregivers, but not with their self-efficacy scores.
Patti et al. [40] evaluated 445 Italian patients with definite MS and 445 of their caregivers using the 36-item short-form (SF-36) Health Survey. Median SF-36 dimension scores ranged from 55 to 100 for caregivers and from 46 to 78 for patients. Although the QoL of MS carers was not as severely affected as that of patients, caregiving was associated with lower mental health, vitality and general health scores compared to healthy subjects. Multivariate analyses revealed significant differences between the predictors of patient QoL and caregiver QoL. The main predictors of patient QoL were EDSS score, MS course, fatigue and depression. Female gender and advanced age were the main predictors of lower QoL in caregivers. In addition, patient emotional status measured with the Beck Depression Inventory was found to be a significant predictor of almost all caregiver SF-36 dimension scores, while EDSS score, disease duration and course, and patient therapeutic characteristics were found to be predictors of some caregiver SF-36 dimensions.
Rivera-Navarro et al. [30] studied 278 caregivers of persons with MS, recruited from a Spanish crosssectional survey, measuring health-related quality of life by the SF-36 and burden by the ZCBI. Of the caregivers, 56.8% were female and their mean age was 50.1 (standard deviation, 12.6) years. Their main relationship with the person with MS was spouse/partner (52.9%) and son or daughter (25.9%). Caregiver General Health, Mental Health, Bodily Pain, and Role-emotional Functioning were the most affected dimensions on the SF-36. Multiple regression analysis showed that independent and signifi-cant predictors of burden were Role-emotional Functioning and Vitality dimensions SF-36 scores of caregivers, and the EDSS scores. The total adjusted variance explained by these variables (adjusted R 2 ) was 0.512. Emotional factors and the disability of the person with MS were major predictors of burden.
In the study by Waldron-Perrine et al. [41] , there were 64 caregivers of patients with MS and the patients for whom they cared. Multiple regression analysis indicated that caregiver perception of illness uncertainty and patients' unawareness of deficits had unique value in predicting caregiver life satisfaction, even after accounting for general financial status. Gender and level of social support were also important contributing factors to caregiver life satisfaction. These findings suggest that duration and severity of the patients' illness take a greater toll on life satisfaction of caregivers with low versus high social support, particularly among women caregivers.
This review demonstrates that the QoL reduction and burden among persons caring for MS patients is significant and that the burden is influenced by several factors, some of which are modifiable. This means that there is room for professional interventions to reduce caregivers' strain and as a result to improve their QoL. Grabowska-Fudala and Jaracz stated that, as for stroke, the caregiver's burden was determined mainly by caregiver's internal factors but not with the external factors such as a social support [42] .
The most commonly used generic questionnaires assessing quality of life and burden of carers in MS are: Burden Interview (BI index), Caregiver Burden Scale (CBS), Caregiver Reaction Assessment (CRA), Caregiver Strain Index (CS), Life Situation Questionnaire (LSQ) and the Sense of Competence Questionnaire (SCQ) [2, 43] . The 26-item WHOQOL-Bref, SF-36 and the ZCBI are also utilized. The latter is one of the most popular measures among tools evaluating caregiver burden. It consists of 22 items assessing the extent to which caregivers view their responsibilities as having an adverse impact on their social life, health, emotional well-being, and finances. The range of scoring is from "never" (0 points) to "almost always" (score 4). The total sum is from 0 to 88, with higher totals reflecting greater burden [43] .
Quality of life of caregivers of MS patients -first specific questionnaire
In 2011, Benito-León et al. [44] published the first specific questionnaire for assessing the QoL of carers of patients with MS: Caregiver Health-Related Quality of Life in Multiple Sclerosis (CAREQOL-MS). It consists of 24 items comprising four subscales: physical stress/global health, social integration, emotion, and the need for assistance/emotional reactions. Questionnaire items were derived from a literature review and the views of patients, caregivers, and experts. They are scored on a 5-point Likert-type scale (higher scores reflecting worse HRQoL).
A high correlation was found between the sub-scales of CAREQOL-MS and the above-mentioned ZCBI scale and a moderate correlation was noted with the SF-36 scale. A significant correlation was observed between the CAREQOL-MS score and carers' age and patients' EDSS scores. The average standard error for the subscales ranged from 2.01 to 2.43. The scale was free of floor or ceiling effects. For subscales, Cronbach's alpha coefficient ranged from 0.80 to 0.90. These results gave evidence for the usefulness and satisfactory psychometric properties of the questionnaire CAREQOL-MS [44] (see Appendix).
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